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nmm 1 1 #tttt««±<c . < 4 fencjsttw 
ftfrztezwcmmTmmt, m±<DMDWB&&itm? 

*8attWR4*c8WtTilUI4©B«:. ffirtTtftfii. » 
ffcgii «**±(c ffirt ^[Sjtc (fill *gJ8ffl@4 tMfS. 

ffif*3TttilliW. CrlfcttCr *>©"C* 

ffiP3S8&314Btt. CoCrPt X$£& (XB. B. T 
a. Cu. Zr, Nb, Re. Ni, Mn, Ge. S 
i. O. NCD-5^*>6jltfn^. ie*fctt2«JEU:> £ 

[1*^92] tt«ttTttllOIBfbBfB»A<0. 8 5 
[«I#JB3] Ml*JgBSttS©«l«*ftSJtS"j!HO. 

6 ttjr-c* £ c i «w at 4 r&mnMi & tea 2 iss© 
ttsueiMfffc. 

c m^gr 4 ] mnmmmff>m&j hc^iooo 

(Oe) «±, fiSBJS8{bMs#200 (memu/cm 
') ELk, 600 (memu/cm J ) *S8"C*0. MS 
AUOnmUk. 1 OOnm*at*SCi^Slit 

ft. 

c st 5 ] mmn.Tt&m<Dmm& 5 0 - 2 0 0 n 
1 wtsmomstiMB&mt*. 

[g#^6 ] mSt£KC±(C . 5>tt < 4 fcfCfiBttt* 

1* l, temmsmmt . ftggu %Mt5iMiBS!ift 

ftsa«i^i{caDF«j*[SiK:ion,>fcffirtig8tatt)g4 zm-x 
©4u. ffifomm&mz. coCrPtx*^<x 

«. B. Ta. Cu. Zr. Nb. Re. Ni. Mn. 
Ge. Si. O. N<D5*>if>t>&lXtlZ>imttclt2m 

n#> zwm&Tvmt . sji©jg©ieisitt£ mm? 
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2 

ffirtT«5i. CrifciJCr ££#>6&S &©-C$> 

BBrtSBSttBStt. CoCrPt (Xtt. B. T 

a. Cu. Zr, Nb. Re, Ni, Mn. Ge. S 
i. O. N©"5*>#>6jllfns im£tcte2m&.±) £ 

#t? fcco-c* •& c 4 zw®. 4 -r 2>mmemn£.mm. 
imnDtmuism] 

10 [000 1 ] 
[0 00 2] 

[«£*©«« ] 9M!URrt©9B{fc$SMtf£tc31ECCfttl, 

tr? h^-e©sisw©^s*s^s < . jjm 

Zfs ^;*1#tt£ifftf>£C4*s-C#-&c4#>£. 

20 e^^fe-ct^o i5¥r«. s«4gfi!ai4M4©ra 

K. IHB&tm*6ttSttlEteTlUI ( c 3 HIT % 
B) SSSl^v K4fl8«gBgB«flt4©ia©«m© 

*. MflBttTJUR*. fiSSBaj3*i/hS<S8fb*i^ftJ»tl/ 

•SfiKSltt. ^/Wi'^-< , X^©11H4^^C4*5$> 
■5. C©fc«>. ^4iH^TB&IB4©lfflK^tt#*4 

4©GBmtt£gi*S^tcJ:0, WBttTiftII©»ffc:J5n6l* 
30 «*!Jfi«J(cSffi^S^|SKCtSlw. ±IHSg|Z©Jf$j&K:J:S* 

ct&misnx^z. cow 
sattB*RWfc8BaiB«a»t u-cw. ^gi^ps - 2 7 

7 6 8 7#&ft(Cg|^3ft/cfc©#*.5,, C(D^mm 

Htcmmmmmt. m&&rmm<oTic. smc 

o ^*fc»C o C r T a ^^^Sffirt^SaiS^S 
«aKttTtftK©«!3». 2 5-2 00 n 

3. 

40 [ 0 0 0 3 ] 

^• •v ^ffi{*fl!j©^M7?S{ci:b^R£Milg*5ffi^/c*. a 

ISftK^rii. »BSttTlWi*W<«fiE"}-4c4Jcj:->'T: 
^M^©|6l±?:0'2»C4^-C#^*5, -e©Ji^(ctt. 

50 tt7t4>©-C\ ^WX#tt^fb3-tf?.c4%<. i^xft 
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So 

[0 0 04] 

£>D. ffirtWBftRW. CoCrPtX^(Xft 
B, Ta, Cu, Zr, Nb, Re, Ni, Mn, G 
e. Si, O, N^5^6iltfft£ lH£/c6*2*It{ 

<D»fblHltt¥tt. 0. 8 5 «±£ H 20 

JBOffiBBW7H c *s 1 0 0 0 (O e ) J£Lt mWMitM s 
#20O (memu/cm , )feli 1 6 00 (memu 
/cm J )*i^^ il$^10nm«±, 10 On 

5 0 — 2 0 OnmitWWLK #3feiJi<D««ia 

^rr»iK:rpiiiytffirtfiEaattK*ig:w % MrtTtfeM£> Cr 30 

oCrPtXS^ (Xtt, B. Ta. Cu, Z r, N 
b. Re, N i , Mn, Ge, Si, O, N©5fes^6 
JS«iS l«*ft:W:2««±> Sr^tpfcOi-J-SCiS: 

mm^mmmcmnztmmttzm^^v f 

|fijt^ffirtW8BiftlRt3Ers^«E3*a. ffirtTi6JR«. Cr 

C o C r P t X^££ (Xtt, B, Ta, Cu, Z r , 
Nb, Re, Ni, Mn, Ge, Si, O, N<Z>5fe*> 
51tfhSli4fctt2«£Ui) 4Sbt©t?*4Ct 

*»«<tr4. ■ 

[0 00 5] 

Ttt*4£. se^jffliKsi, Ma«MJiS6<h, fin* 

7<t, a»«8t*i)«:>c8a:W6nr*flEStirt»s. S so 
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*-?K>g«, ^»;n>S1£, 5/ya> 

Ra(t 0. 0 1— 2nm (»*L< ttO. 05-1. 
5nm) £TS<D##i8-C**. atffi¥*rt& 3 R a C 

NWf^ttOBM^? FSftiWHc *fc* 

[0006] MrtTifel^2 tt, lLbtC{aaT^SWWBBS 
ttlB30lSSieifijtt«:iSa&S/c«C)flC)fe(Dr, Cr Ztcte 
Cr£&**ja<.>6ti&. ffirtTttlH2Ccm>6h£C r 
^©Wiirit CrMol, CrTi£ CrW 

CrMoL CrV£ C r S i CrNb^CD 
^*SStf-5C43Wr*a. COCr^WiCr 
<DdW*tt. 6 0 a t %a± (»* KW7 5at%H 
_b) C©C rSW*3W-UBJ8H* 

6 0 COffirtTttMI 2 (Dilute, l-100nm(^ 
L< 5*2-5 0 nm) tt Z><Oft#mV3b%. 
[0 00 7] DABEflKttK3«. «cfi8ttTiftJR4 cctew 

<0"C, »fbSSI*#£R:ffirt#fii (aCDB(c»5«A) 

fcor, ffirt«aBSKK3tt, CoCrPt X%£& (X 
tt. B, Ta, Cu, Zr, Nb, Re, Ni, Mn , 

Ge, si, o, K<o^%&%mttiz>\mtLtc\zzm 

«±) %3tsi><D-C$>Z> 0 CoCrPtX^ 

itt^afta^* 5 0 a t %^i^t^C £ ^r^ttf 
£ G CC0C oC r P t X&-&&£ C/"C«, CoCrPt 
B^^, CoCrPtTa^ CoCrPtBC 

[0 0 0 8 ] ErtK»ttJR3tCtt, Cr^ 10-2 6 a 
t%. Pt€rl-16at%, X^rO. 5-10at% 

«8«wa5«:coHa4Coc r p txzm 

ttfctf ^ C r IBtFr^jS C 0 (C < < & 9 fiHtttt*©#tt*« 
t(3:gI*Hc*ifi<ft0. _hlH«QS^:SA^<!:>/>f X 



5 

[0 0 09] ffiftMm&m3<D®MjjftMlhS-{*. 
0. 6«± (ff$K(J0. 7£{±) i-r^CD^W^L 

[o o i o] Mftmm®m3(D&®chHcte. 1000 

(Oe ) feU: (B^l<«20 0 0 (Oe) t<±) 

ffi^ne^tMs^, 2 0 0memu/cm 3 «± v 6 00 
me m u/cra 3 *i (£?£ KIJ300-500me 
mu/cm 3 ) cf:T^CD^*f®T?^^ 0 CO^fD^kM 

1 0 0 nro*jS§ (U?^U<«4 5-8 0mm) £T£CD 
TittJS4 £®rt^tt^3 (D&^m.W&'hZ Art 

mt&^&mmmAtisXte. Fe^6 0at%«M 

62, FeCol^(FeCo, FeCoVfti'), F 
e N i (FeNi. FeNiMo. FeNiC 

r. FeNiSi^ci'). FeAl^fFeAl, 
FeAISi, FeAlSiCr. FeAlSiTiR 
u&£) % FeCr,^(FeCr, FeCrTi. 
FeCrCu^i') , FeTal^i (FeTa. Fa 
TaC^i'), FeC^l FeN*^, FeSi 
FeP^l FeNb^fe FeHf^S 
££Pt:f£C ttKITFttiUtt. F e A 1 

O, FeMgO, FeTaN, FeZrNfti>6ft5 

{*BB*sa*w , rs»JS<Lric<!:*i'c#5 Q arc c©'* 

«CHT« S ttBttTitt^fCtt. Co£8 0a 
t%«_b^WU Zr, Nb, Ta, Cr, Mo^CD^ 
*>'J>f£< ti> li^Mt^Co^fflO^Ci 
&"C# CoZr, C o Z r N b , CoZr 

Ta. CoZrCr, C o Z r M otti**>f iaftfeOi 

or^cf sc<L#rf ft«ttTMiflt4tt. r 
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[0012] «CSBettTttK40»ikBtt*». 0.85 
S) ©B5ffc*Miir<fc-rS. JbsEfiBfbHffl***. Mm"/ 

Mm^rft^c^^Tit^,, a/c, Mimmmommo) 

IRCC», BBKfcKKttBd*:. *f*H8«#- 1 00 (O 
e) ift-BffiKi**, fi8ft«a«4taa*&^3B»»* 
20 - 1 00 (Oe) £V : m>2&. 'X\,>-Cftmm£Q 
(Oe) STJiUnS -^-5 CifcC<fc or Mm" % Mm^S 

[0013] tt»ttTSW4 «, ^(ommmm^B s 

#1 T«Jb (B*U<ttl . 4TH±) TWCi^B 

4i«*OfiT*fi<. ftS8ttT«i40fi8*(J, 2 
00 (Oe) (15. 8XlO J A/m)«T<!:1-^ 

30 £i^ettTiife^4 tolBtcJKJsK^ii&PSBaKJcfe^SBa 
5fccDfflA9©»*#<5TU IB^#tt^^kT-5 0 

[o o 1 4] mm.Tt&m4<Dmzte, 50-20011 

mz^? Z J: 5 cc^c 0 £iB8W©{KT«B < - *«ttT 
Jfefli4©i¥5«, ft»ttT*il4*«fiJH-Stm©ttffl 

40 ft. *BBttT»il*«ar*«*4©l!»M**ttBs 
©:®14T«SM4(D^lt©S-C^5B s ■ t£ k 5 
0T • nmfeLb (»*0< 1*1 0 0T • nm«±) <hT 
£<Z>#SS*W>o COBs • t ^±KttH*SSr*4 
SB»^» Fift«ttTifil«4t©IB«c»«snsia 

KiSftc^wsffiacDiaAocDjffl^fiTb, lei^tt^ 

gitTZo Bs-tit 1 00-300T - nmitS 

<d*5j:»)»*l^ b bs • t z±.tmmz&z-zmic& 
so [0015] «:»ttTiftiB4 mm («fo#mmsm 
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1 nmtl±3nm*i§i-r*<?)*^f*L/ 

S I MSSft<t'(c£ <t*J"C#<£>,, $ 
fctt»t4TJ6H4«E©tt{fc»# (INfcB) ©J13B. 
fl;U*ttttKS09a£VHftftfll (TEM) 3f*{ci 
»);£«{> -5 C£**-C*£. 

to o i6] bammr5». m±ic{iLm?zmm.®& 

r*-5- Efa»JWJig5©1*f4t LTB. hcpttiSgfc 
(if c c«Kt*i4fc©*«Sir**. hcp#j§£<!: 
Ztm<tLXit, Ti. Zn. Y. Zr. Ru. Re. 
Gd. Tb. H f (D^ttfrhMitiiZ 1 3£fcB2fIJy 
±* 5 O a t JJfiLtSST 5 t>©4^r 1 5. M#W 
il/TW. RuCr. HfB. HfCo. HfCr. E 
rC. Ru-SiO,, Hf-SiO,. Hf-Al,0, 
&pl:f3C f cciMiStt^iU 

B. Ni. Cu. Pd. As. Pt. Ir, Au. Al 
©5 1 aSfc«2itt±4 5 0 a t%&L 

rN. PdB, PdCr, AgCo, I r-SiO,, 
A 1 -A 1 ,0 3 £3Stf 5££#-C#S. 

[0017] geiSjMISlB^ 5 ©iSi* B 1 0 0 n mfeTF (*? 
JL.<«5 0nm«T) iTSffiW jrc£>£„ COM 
/S#JLIES5H£«A&<t, EfflM8M 5 ftT-^ilti©® 
Wfi* # < ft <3 . SSettH 6 k: fctt -SSaft&^ffl;*; 
{bl/^-T<ft&. *3tiBfiHI^«»«:*iW4««^» Ft 

wmnrfi&mA t<Dmmifi*i* < . w£<i-sf©#fl? 
i«Ti . -/ w xmwfiwttztcmi* l < ft<,>. 
mftMWvm 5 it, mr tfn immmm b ©*£n,sei£ji* 

±t ft 3 J: 5 (C^fiK-T ZOttWi 
[0 0 1 8] SttttttMBCXttfbSSMAsfifiCcM^ 
fcSHteEfiOfc»ffl«?*»>. c©Hitset4Jll6 K 
B. Co^»4Ci«?iU>. Co^iiU 
B» CoCrPt^l CoPt^gl^S. £ 
fcChf,C^KTa, Zr. Nb. Cu. Re. R 
u. V. Ni. Mn. Ge, Si. B. O. Nft£'#>6 
jM«;h-2>4>ft< t b 1 «©7E3R«raJJJDL/fc^*fflt»S 
Ci^rtS. SfeftSfilttfltBica. #&ftfltii4<!: 
Sttf4. WittfT b F e C o^££ft £'©#±£l7c3|-£ 

%)-tj:mmm&t?zctb-ezzL. m®3m (c 

o. Co^i) *>^?.iit^lS (Pt. Pd?) #> 

^#^e(CB. Co»5Cit>t#5L, CoCr 
Ptlfc^. CoPtl^fCCo^Ml^Ci 

[0019] SgfflBttKeoJVSMt. SWi-r^flittJ 
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J A *15tt©M{b^#f!?tfe©<ET^©PflSI*Sitac o-^-T 
t^c*. JI5£l OOnmaT <#SU<B3~1 0 0 
nm) t?Z><M)Wmx3bh. £/tffiiinKffig4©i£Sa 
E«£fiBS <"Hn) ». 0 (Oe) t(±itS©* 
»*U>. iSSSlK^SSlKlf (-Hn) *«±SI8H*«i 

(-Hn) £B. JSKfti&sl (MH&tg) K*a>-C. Mit 

8B*i#0<!:ft&* (fPl^lf@2K*il'rMbTStfi 

fci^T^c-c^-rcig) *t?©ra* (oe) nsn 

S&ffi-C*£. ftte. «BBW*J&KJ|i (-Hn) B. 
fiSfb^^^lKC^t < ft ^giaESWAifiliftS 
M^ttc*Sti^(CiE©fii?ri»). 3«e. C fl-SB 

[0020] SSi7li. SoSS8t±J&6©f?;££R<- t 
£ <> CC . K #filf*Ctigli4 L fc £ # KdMi© 

20 mm € . ^-oesv-^ v f £ it*® raoawBtt&ii 

pJffi-C*S. FRBC. SiO ; , ZrO,©f-«, 
* B C ri h £ £ Wfe7c3fi£S tf 6 ©#&ffl nTtl 

[0 0 2 1 ] S3i#Ig8(U*. /<-7;U*Pd<';x-f- 

30 -rsciai-cts. 

[0 02 2] ±l2itfi!c©l®mieSii^ i Sr»iS-r5KB. 
Sl(cStlfil±K. X/^^^Sft^cJ:"3ffirtTftfe 
J82. ffirt«Jatt)^3. »:^1±T«6M4«rJfML'. 

■r. imiz&cxcvmmtTmmtomwicmimm 

imXX'i ? ^fi£ftt(Cj:<3Jf^^^. ^l»-C> v 
xf>3- h^fti'tcJ:«Jiii?tM8 
«C^Ttft)^4©«H{C®{bMa?riS-rii 

40 ^©^w^^jcis-r^gfc-^. wmtTmm4<Dmmic 

rs*j**»*cij&»r*s. c©DoattTiiJS4©^ 
wmmcj;-,x. fo&&Tmm4<Dmm<Dmm}t£mh 
^o»;(attTtt6M4±cc0fiX3n^)iewiai 

fbd) {CJ:->T. ^SSi1§T{6)»4^6©^tt«)^*^ 
f*«ffi(C|£9lrf 6©£fflJ*. ^*^H©^d©l£45:P5 

50 [0 023] <%mm7<DBf$J5&tLXte, 



9 

[0 0 24] 4c90k^flSoflSms«IK«-C». ?N8ttS 

ttrtteJH 4 o«f t*i«i*?»»JWK:»E*a^rifiiccisiw 5 

C<h#X'££ 0 CCD/t#>, UC?SttTifell4{CfcC^T®IK 

oCrPtX^(XU t B, Ta, Cu. Zr, N 
b, Re, Ni, Mn, Ge, Si, O, N<E>5^#>6 

m&frz i«*fc«2«MJb> *dto*©r*a<Dr. 
smc o£&frttzmmm*m?z>'&%:&tctt^. 

•C , ffiWgHBttR 3 Offirt^CD^B^Sei^tt* $ 6 CC« 

[oo26] £tc±iEgm3jmtc£tiit. im&mwt i 

zzmx.zct&vzz. fct. »?attT«6JS4^» 

& h a. rite y >r x*m$*s & c t &v $ *> „ 
[oo27]i3«, *fm<msmm»<m 2 on 

im&mm l <tBFTFHiR2 <fc<DM«:. >- FR9**R 

14£^a6£/cto<Z>fc(D-C\ l/Ttt. NiA 

K FeAK CoFe, CoZ r, Ni T i , AlC 
0. AlRu, CoTi, C r TaO^ lM£/cti2 ' 

tt, >- KR9£RttSC<!:{C<fcoT, ffirtTiftR2*5 
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r, Ta v Zr v Nb, Cu, Re, Ru, N i , M 
n, Ge, Si, O, N, B*>£SfcmS 1 S$/ct* 2 
S«±<7>7C^£ C o (C ^rtJ 0 t > £ C t #r S 
10 5. tcfr-CfeftlC, CoCr^|l>J©3WSll/ 

2RtJt»»rw, Brt«t»mili o*RW4c 

£K£oT, iBWlMtt»3tc*jl»TBS|tt«:r$|±S 
if, ffirtiS«f4K3iCte^5^]^Hc^^<D]a»!|f1* 

ts, ttnttTttR4<bEi4iMan5<Dm(c % Effltimr 

tfeR 1 1 ^{^hrc^^tS 1 iC7rrfmSiS&Sm» 

20 ^WTiii i«. mfammmsvt&ik 

Z>tctb(Db<DX\ ZOttmtLTte. B2 

«, N i A 1 , F e A 1 , CoFe, CoZr, NiT 
i, AICo, AlRu, CoTi^Hlii5to2 

tlh<D-&&trCC r, Mo, Si, Mn,W, N b , T 

i, zr, b, o, Nmoyi&*mimutcttn&m^z> 

Ci^e e EfflSUfflTFttlR 1 l©J»3tt, 3 0nm 

30 <h , sii^etM 6 i mmrmm a t <mm&*. # < * 

TttRl 1©J5S«. 0. InmaittSOWSL 
l>o *H*^«T«, iBrfiI*jaTifiR 1 l^^Ci 

[ o o 3 o ] m 6 *9m<Dmg&§m#<Dm 5 cdii 

40 R 1 2tfRtt6ftTl>&£/CH 1 CC^-r®miB^^(* <b 

6S V Cr, Ta, Zr, Nb, Cu, Re, Ru, N 
i, Mn, Ge, S i v O, N, BA^jg«n^ia* 
/ctt 2 «W±Otc5R* C o CCiSAD L /c^^rffl^ C t 

IKB14*ffflRl 2«. ^-T^^<!:giSet4R6 
i »:®ttT« 4 i ©!E»^ * < 5 C i CC J: D »JB 
50 tt^CTO^-fX^ttsWjBffc^Sfcie). 2 0ntn«Ti 



(7) 

11 

i,\ *w&ffl8rc\t, im\±<pr$m\ zzmizttuL 
[oo3i] 07(1, *mmmMMmm#<om6<Dm 

SIl 3^»Hc(J2 0 0 (Oe) «T W£L< 
f*5 0 (Oe) «T) £ir&<D;W£l,t>* KMbS£^ 
1 3<D^fa®^SgSB sti. 0. 4T^± (Jff$L<te 
lTJWJr) i-r^(D^W*Ll> 0 »fb3c5£^l 3 

<Dmmm$i&&mmmB s • t«7. 2T • nmjyrr 

^Ci^LO, COBs • t #±fd^H£i&*£<!: 
[0 0 32] «fb^Ki f£Mtcfct>r«i/£#tt 

Ol^£gttft<ftD, ^aj^^ttJDf £ a 2/cSSfb 
£^J8 1 3#t£tf 6ftTl>&C£Ct£D> MfiMffli6 

1 3 <DWttJifaomit&. mm8*i&m'z>j:*>tctj; 30 
iiit:£r^K^£ft&ft:tf>> ^^^i^^rpj±-r-s. 

[0 0 3 4 ] 08 6i, *%9!CCffi&K^»¥?£KiK0 

ihk{*2 0 z®emm2i*mftmm%2 1 sarnie 

2<b. BBESl^sr F2 2«B»3«*'v y FHMS2 3 

fi-9?K2 4U: 1 Kt^^titcf— $ £MH 0 T GflHl# £ 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Magnetic-recording data medium characterized by being what characterized by providing the following A soft 
magnetism substrate film which consists of soft magnetic materials at least on a nonmagnetic substrate An orientation 
control film which controls the stacking tendency of a film right above A perpendicular magnetic film in which an easy 
axis mainly carried out orientation perpendicularly to a substrate A protective coat is prepared and a substrate film 
within a field and a hard magnetism film within a field which an easy axis mainly turned to at field inboard are formed 
between a nonmagnetic substrate and a soft magnetism substrate film. A substrate film within a field Consisting of Cr or 
a Cr alloy, a hard magnetism film within a field is a CoCrPtX system alloy (one sort or two sorts or more as which X is 
chosen from from among B, Ta, Cu, Zr, Nb, Re, nickel, Mn, germanium, Si, O, and N). 

[Claim 2] Magnetic-recording data medium according to claim 1 characterized by a magnetization recovery factor of a 
soft magnetism substrate film being 0.85 or more. 

[Claim 3] Magnetic-recording data medium according to claim 1 or 2 characterized by coercive force square shape ratio 
S* of a hard magnetism film within a field being 0.6 or more. 

[Claim 4] Coercive force He of a hard magnetism film within a field is magnetic-recording data medium given in any 1 
term among claims 1-3 characterized by for saturation magnetization Ms being under 600 (memu/cm3) more than 200 
(memu/cm3) more than 1000 (Oe), and thickness being lOnm or more and less than lOOnm. 

[Claim 5] It is magnetic-recording data medium given in any 1 term among claims 1-4 characterized by thickness of a 
soft magnetism substrate film being 50-200nm. 

[Claim 6] A manufacture method of magnetic-recording data medium which forms a soft magnetism substrate film 
which is characterized by providing the following, and which consists of soft magnetic materials at least on a 
nonmagnetic substrate, an orientation control film which controls the stacking tendency of a film right above, a 
perpendicular magnetic film in which an easy axis mainly carried out orientation perpendicularly to a substrate, and a 
protective coat Between a nonmagnetic substrate and a soft magnetism substrate film, it is a substrate film within a field. 
An easy axis shall carry out sequential formation of the hard magnetism film within a field which mainly turned to field 
inboard, and shall consist a substrate film within a field of Cr or a Cr alloy, and it is a CoCrPtX system alloy (one sort or 
two sorts or more as which X is chosen from from among B, Ta, Cu, Zr, Nb, Re, nickel, Mn, germanium, Si, O, and N) 
about a hard magnetism film within a field. 

[Claim 7] Magnetic-recording data medium The magnetic head which carries out record playback of the information at 
this magnetic-recording data medium It is the magnetic recorder and reproducing device equipped with the above. 
Magnetic-recording data medium A soft magnetism substrate film which consists of soft magnetic materials at least on a 
nonmagnetic substrate, and an orientation control film which controls the stacking tendency of a film right above, A 
perpendicular magnetic film in which an easy axis mainly carried out orientation perpendicularly to a substrate, and a 
protective coat are prepared. Between a nonmagnetic substrate and a soft magnetism substrate film A substrate film 
within a field and a hard magnetism film within a field with which an easy axis mainly turned to field inboard are 
formed. A substrate film within a field It consists of Cr or a Cr alloy, and a hard magnetism film within a field is 
characterized by being a thing containing a CoCrPtX system alloy (one sort or two sorts or more as which X is chosen 
from from among B, Ta, Cu, Zr, Nb, Re, nickel, Mn, germanium, Si, O, and N). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to magnetic-recording data medium, its 
manufacture method, and the magnetic recorder and reproducing device that used this magnetic-recording data medium. 

[0002] 

[Description of the Prior Art] Vertical-magnetic-recording data medium in which the easy axis in a magnetic film 
mainly carried out orientation perpendicularly to the substrate has the small effect of an anti-magnetic field in a bit 
boundary, even when high recording density is formed, and since a record magnetic domain with a clear boundary is 
formed, it attracts big attention from the ability of a heat fluctuation property and noise figure to be raised. In recent 
years, the soft magnetism substrate film (the so-called backing layer) which consists of soft magnetic materials is 
prepared between a substrate and a perpendicular magnetic film, and magnetic-recording data medium which raised the 
effectiveness of receipts and payments of the magnetic flux between the magnetic head and magnetic-recording data 
medium is proposed. Since coercive force is small and the magnetization direction tends to change, a soft magnetism 
substrate film forms a huge magnetic domain. The magnetic domain wall which is the boundary of this magnetic 
domain may cause spike noise generating. For this reason, preparing the hard magnetism film which consists of a hard 
magnetic material between a substrate and a soft magnetism substrate film, turning the magnetization direction of a soft 
magnetism substrate film to the substrate radial compulsorily, and preventing spike noise generating by formation of the 
above-mentioned magnetic domain by the magnetic switched connection of this hard magnetism film and a soft 
magnetism substrate film, is examined. There are some which were indicated by JP,5-277687,A as magnetic-recording 
data medium which prepared this hard magnetism film. The permanent magnet film within a field with which magnetic- 
recording data medium indicated by this official report becomes the bottom of a soft magnetism substrate film from a 
SmCo alloy or CoCrTa is prepared. As for the thickness of a soft magnetism substrate film, 25-200nm is illustrated. By 
this magnetic-recording data medium, this permanent magnet film within a field can protect the above-mentioned noise 
generating. 
[0003] 

[Problem(s) to be Solved by the Invention] In manufacture of magnetic-recording data medium, a spatter is usually used 
for membrane formation. Since membrane formation speed is low compared with other membrane formation methods, a 
spatter is the way productive efficiency tends to become low. Although improvement in productive efficiency could be 
aimed at by forming a soft magnetism substrate film thinly by above-mentioned conventional magnetic-recording data 
medium, there was a problem on which the noise figure of obtained magnetic-recording data medium deteriorates in that 
case by the noise from the permanent magnet film within a field prepared in the bottom of a soft magnetism substrate 
film. This invention aims at offering magnetic-recording data medium which can raise productive efficiency, its 
manufacture method, and a magnetic recorder and reproducing device, without having been made in view of the above- 
mentioned situation, and degrading noise figure. 
[0004] 

[Means for Solving the Problem] It completed this invention for it being the cause that a noise to which it originates in a 
hard magnetism film that a problem of noise figure deterioration at the time of forming a soft magnetism substrate film 
thinly depends this invention person on a noise which produces a hard magnetism film as a cause, and noise figure 
deteriorates by thin film-ization of a soft magnetism substrate film since distance of the magnetic head and a hard 
magnetism film becomes small at the time of record playback increases based on a header and this knowledge. As for 
magnetic-recording data medium of this invention, a substrate film within a field and a hard magnetism film within a 
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field with which an easy axis mainly turned to field inboard are formed between a nonmagnetic substrate and a soft 
magnetism substrate film. Namely, a substrate film within a field It consists of Cr or a Cr alloy, and a hard magnetism 
film within a field is characterized by being a thing containing a CoCrPtX system alloy (one sort or two sorts or more as 
which X is chosen from from among B, Ta, Cu, Zr, Nb, Re, nickel, Mn, germanium, Si, O, and N). As for a 
magnetization recovery factor of a soft magnetism substrate film, carrying out to 0.85 or more is desirable. As for 
coercive force square shape ratio S* of a hard magnetism film within a field, it is desirable that it is 0.6 or more. It is 
desirable that saturation magnetization Ms is [ the coercive force He of a hard magnetism film within a field ] under 600 
(memu/cm3) more than 200 (memu/cm3) more than 1000 (Oe), and thickness is lOnm or more and less than lOOnm by 
magnetic-recording data medium of this invention. As for thickness of a soft magnetism substrate film, it is desirable to 
be referred to as 50-200nm. A manufacture method of magnetic-recording data medium of this invention between a 
nonmagnetic substrate and a soft magnetism substrate film Prepare a substrate film within a field and a hard magnetism 
film within a field with which an easy axis was mainly suitable on it at field inboard is prepared. A substrate film within 
a field shall be consisted of Cr or a Cr alloy, and it is characterized by including a CoCrPtX system alloy (one sort or 
two sorts or more as which X is chosen from from among B, Ta, Cu, Zr, Nb, Re, nickel, Mn, germanium, Si, O, and N) 
for a hard magnetism film within a field. A magnetic recorder and reproducing device of this invention equips magnetic- 
recording data medium and this magnetic-recording data medium with the magnetic head which carries out record 
playback of the information. Magnetic-recording data medium between a nonmagnetic substrate and a soft magnetism 
substrate film A substrate film within a field and a hard magnetism film within a field with which an easy axis mainly 
turned to field inboard are formed. A substrate film within a field It consists of Cr or a Cr alloy, and a hard magnetism 
film within a field is characterized by being a thing containing a CoCrPtX system alloy (one sort or two sorts or more as 
which X is chosen from from among B, Ta, Cu, Zr, Nb, Re, nickel, Mn, germanium, Si, O, and N). 
[0005] 

[Embodiment of the Invention] Drawing 1 shows the 1st operation gestalt of this invention. The substrate film 2 within 
a field, the hard magnetism film 3 within a field, the soft magnetism substrate film 4, the orientation control film 5, the 
perpendicular magnetic film 6, a protective coat 7, and lubricating film 8 are formed one by one on the nonmagnetic 
substrate 1, and magnetic-recording data medium shown here is constituted. The aluminium alloy substrate which has 
the NiP plating film generally used as a substrate for magnetic-recording data medium as a substrate 1, glass substrates 
(crystallization glass, tempered glass, etc.), a ceramic substrate, a carbon substrate, a silicon substrate, and a silicon 
carbide substrate can be mentioned. Moreover, the substrate which formed the NiP film by plating, a spatter, etc. can be 
mentioned to these substrates. It is suitable for average-of-roughness-height Ra of the surface of a substrate 1 to be 
referred to as 0.01-2nm (preferably 0.05-1.5nm). Adsorption of the magnetic head to data medium and the magnetic- 
head vibration at the time of record playback become it easy to take place that surface average-of-roughness-height Ra 
is under this range. Moreover, a glide property will tend to become inadequate if surface average-of-roughness-height 
Ra crosses this range. 

[0006] The substrate film 2 within a field is for raising the crystal stacking tendency of the hard magnetism film 3 
within a field located right above, and Cr or Cr alloy is used. As an example of Cr alloy used for the substrate film 2 
within a field, the alloy of a CrMo system, a CrTi system, a CrW system, a CrMo system, a CrV system, a CrSi system, 
and a CrNb system can be mentioned. As for the content of Cr in this Cr alloy, it is desirable to carry out to more than 
60at% (preferably 75at(s)% more than). The crystal stacking tendency of the hard magnetism film 3 within a field 
deteriorates that this Cr content is under the above-mentioned range, and magnetic properties, such as coercive force, 
fall in the hard magnetism film 3 within a field. It is suitable for the thickness of this substrate film 2 within a field to be 
referred to as 1 - 1 OOnm (preferably 2-50nm). 

[0007] The hard magnetism film 3 within a field is for suppressing the magnetic-domain formation in the soft 
magnetism substrate film 4, and preventing spike noise generating, and is a magnetic film in which the easy axis mainly 
carried out orientation to field inboard (direction along a substrate side). In magnetic-recording data medium of this 
operation gestalt, the hard magnetism film 3 within a field contains a CoCrPtX system alloy (one sort or two sorts or 
more as which X is chosen from from among B, Ta, Cu, Zr, Nb, Re, nickel, Mn, germanium, Si, O, and N). It is 
desirable that it is what uses a CoCrPtX system alloy as a principal component especially. In addition, a principal 
component means that the component concerned is included exceeding 50at(s)%. As this CoCrPtX system alloy, it is 
desirable to use a CoCrPtB system alloy, a CoCrPtTa system alloy, and a CoCrPtBCu system alloy. 
[0008] It is desirable to use for the hard magnetism film 3 within a field CoCrPtX which a 0.5-10at% implication and 
the remainder become 10 - 26at% about Cr, and become from Co substantially about X 1 - 16at% in Pt. Under in the 
above-mentioned range, the thing with desirable making content of Cr into the above-mentioned range is for coercive 
force He to decline, when Cr [ content / this ] segregation in a magnetic film stops being able to happen easily, 
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distributing [ of a magnetic particle ] becomes inadequate, a noise increases and the above-mentioned range is crossed. 
The thing with desirable making content of Pt into the above-mentioned range is because there is orientation for a noise 
to become large, when coercive force He becomes [ this content ] low under in the above-mentioned range and the 
above-mentioned range is crossed. The thing with desirable making content of X into the above-mentioned range is 
because coercive force He will become low if a noise tends to increase under in the above-mentioned range and this 
content crosses the above-mentioned range. 

[0009] As for coercive force square shape ratio S* of the hard magnetism film 3 within a field, it is desirable to carry 
out to 0.6 (0.7 or more [ Preferably ]) or more. If coercive force square shape ratio S* is less than the above-mentioned 
range, the magnetization recovery factor of the soft magnetism substrate film 4 will fall. 

[0010] It is suitable for the coercive force He of the hard magnetism film 3 within a field to carry out to more than 1000 
(Oe) (preferably more than 2000 (Oe)). It becomes easy to carry out flux reversal of the hard magnetism film 3 within a 
field by the external magnetic field to this coercive force He being under the above-mentioned range, and a spike noise 
increases. It is suitable for the saturation magnetization Ms of the hard magnetism film 3 within a field to consider as 
three or more 200 memu/cm and less than (preferably 300 - 500 memu/cm3) three 600 memu/cm. The joint magnetic 
field of the soft magnetism substrate film 4 and the hard magnetism film 3 within a field becomes it small that this 
saturation magnetization Ms is under the above-mentioned range, and it becomes easy to generate a spike noise. 
Moreover, the noise by the magnetization fluctuation by the side of the surface of the soft magnetism substrate film 4 
increases. Moreover, if saturation magnetization Ms crosses the above-mentioned range, the noise which makes a 
generation source this hard magnetism film 3 within a field will increase. As for the thickness of the hard magnetism 
film 3 within a field, it is desirable to be referred to as lOnm or more and less than (preferably 45-80mm) lOOnm. The 
joint magnetic field of the soft magnetism substrate film 4 and the hard magnetism film 3 within a field becomes it small 
that this thickness is under the above-mentioned range, and it becomes easy to generate a spike noise. Moreover, if 
thickness crosses the above-mentioned range, the noise which makes a generation source this hard magnetism film 3 
within a field will increase. 

[001 1] Since magnetization of the perpendicular magnetic film 6 which records information is more firmly fixed in the 
direction perpendicular to a substrate 1, the soft magnetism substrate film 4 is formed, as the soft magnetic materials 
which constitute the soft magnetism substrate film 4 - Fe - more than 60at% « Fe alloy to contain can be used. As this 
material, FeCo system alloys (FeCo, FeCoV, etc.), FeNi system alloys (FeNi, FeNiMo, FeNiCr, FeNiSi, etc.), FeAl 
system alloys (FeAl, FeAISi, FeAlSiCr, FeAlSiTiRu, etc.), FeCr system alloys (FeCr, FeCrTi, FeCrCu, etc.), FeTa 
system alloys (FeTa, FaTaC, etc.), a FeC system alloy, a FeN system alloy, a FeSi system alloy, a FeP system alloy, a 
FeNb system alloy, and a FeHf system alloy can be mentioned. The soft magnetism substrate film 4 can be made into 
the structure of having the fine crystal which consists of FeAlO, FeMgO, FeTaN, FeZrN, etc. Moreover, this fine crystal 
can also consider as the granular structure distributed in the matrix, the soft magnetism substrate film 4 ~ Co - more 
than 80at% ~ Co alloy which contains and contains at least one or more sorts in Zr, Nb, Ta, Cr, Mo, etc. can also be 
used. For example, CoZr, CoZrNb, CoZrTa, CoZrCr, CoZrMo, etc. can be mentioned as a suitable thing. Moreover, the 
soft magnetism substrate film 4 shall consist of an alloy which makes amorphous structure. 

[0012] As for the magnetization recovery factor of the soft magnetism substrate film 4, it is desirable to set or more to 
0.85 (0.9 or more [ Preferably ]). If this magnetization recovery factor is less than the above-mentioned range, the noise 
resulting from the magnetic-domain formation in the soft magnetism substrate film 4 will increase. Hereafter, this 
magnetization recovery factor is explained. As shown in drawing 2 , in a hysteresis curve (MH curve), the 
magnetization in the location b where an external magnetic field becomes 0 in the process in which an external magnetic 
field is decreased is made into Mm+ from the condition (location shown with Sign a) with which magnetization was 
saturated. If an external magnetic field is decreased further, in the location shown in Sign c, the magnetization 
percentage reduction of the soft magnetism substrate film 4 will become large, and magnetization of the soft magnetism 
substrate film 4 will be completely reversed in the location shown in Sign d (flux reversal location). In this location, 
magnetization of the hard magnetism film 3 within a field is not yet reversed. The magnetization at the time (location 
shown with Sign e) of making it increase until an external magnetic field is set to 0 from this condition is made into 
Mm-. The above-mentioned magnetization recovery factor can be expressed with Mm-/Mm+. Moreover, in the case of 
measurement of a magnetization recovery factor, the flux reversal location d can be considered to be the location where 
an external magnetic field becomes -100 (Oe), an external magnetic field can be decreased from the magnetization 
saturation location a to -100 (Oe), and the method of defining Mm- and Mm+ can be taken by subsequently making an 
external magnetic field increase to 0 (Oe). 

[0013] As for the soft magnetism substrate film 4, it is desirable that the saturation magnetic flux density Bs is more 
than IT (T or more [ Preferably 1 .4 ]). Control of a playback wave will need to become it difficult that saturation 
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magnetic flux density Bs is under the above-mentioned range, it will be necessary to thicken a film, and decline in 
productive efficiency will be caused. As for the coercive force of the soft magnetism substrate film 4, it is desirable to 
carry out to below 200 (Oe) (15.8x103 A/m). If coercive force crosses the above-mentioned range, the effectiveness of 
receipts and payments of the magnetic flux in the closed magnetic circuit formed between the magnetic head and the 
soft magnetism substrate film 4 will fall, and a recording characteristic will deteriorate. 

[0014] Thickness of the soft magnetism substrate film 4 can be set to 50-200nm. The effectiveness of receipts and 
payments of the magnetic flux in the closed magnetic circuit formed between the magnetic head and the soft magnetism 
substrate film 4 as this thickness is under the above-mentioned range falls, and a recording characteristic deteriorates. 
Moreover, if thickness crosses the above-mentioned range, membrane formation will come to take long duration and 
decline in productive efficiency will be caused. The thickness of the soft magnetism substrate film 4 can also be suitably 
set up according to the saturation magnetic flux density of the material which constitutes the soft magnetism substrate 
film 4. That is, it is desirable to make into 50 or more (preferably 100 or more T-nm) T-nm Bs-t which is the product of 
the saturation magnetic flux density Bs of the material which constitutes a soft magnetism substrate film, and the 
thickness t of the soft magnetism substrate film 4. The effectiveness of receipts and payments of the magnetic flux in the 
closed magnetic circuit formed between the magnetic head and the soft magnetism substrate film 4 as this Bs-t is under 
the above-mentioned range falls, and a recording characteristic deteriorates. As for Bs-t, it is more desirable to consider 
as 100 - 300 T-nm. In setting Bs-t as the value exceeding the above-mentioned range, it is necessary to form a film 
thickly and productivity falls. 

[0015] In the surface (field by the side of the orientation control film 5), a component can consider the soft magnetism 
substrate film 4 as the configuration which oxidized partially or completely. As for the thickness of this oxidation 
portion (oxidizing zone), it is desirable to be referred to as 0.1 nm or more less than 3nm. The condition that the soft 
magnetism substrate film 4 oxidized can be checked by Auger electron spectroscopy, the SIMS method, etc. Moreover, 
it can ask for the thickness of the oxidation portion (oxidizing zone) of the soft magnetism substrate film 4 surface with 
the transmission electron microscope (TEM) photograph of for example, a data-medium cross section. 
[0016] The orientation control film 5 is a film prepared in order to control the stacking tendency and the diameter of 
crystal grain of the perpendicular magnetic film 6 which are located right above. As a material of the orientation control 
film 5, what takes hep structure or fee structure can be illustrated, one sort chosen from from among Ti, Zn, Y, Zr, Ru, 
Re, Gd, Tb, and Hf as a material which takes hep structure, or two sorts or more — more than 50at% — what is contained 
can be illustrated. As an example, RuCr, HfB, HfCo, HfCr, ErC, Ru-Si02, Hf-Si02, and Hf-aluminum 203 can be 
mentioned, one sort chosen from from among nickel, Cu, Pd, Ag, Pt, Ir, Au, and aluminum as a material which takes fee 
structure, or two sorts or more - more than 50at% ~ what is contained can be illustrated. As an example, NiCrN, PdB, 
PdCr, AgCo, Ir-Si02, and aluminum-aluminum 203 can be mentioned. 

[0017] It is suitable for the thickness of the orientation control film 5 to be referred to as lOOnm or less (preferably 
50nm or less). If this thickness crosses the above-mentioned range, the particle size of crystal grain will become large 
within the orientation control film 5, and it will become easy to make the magnetic particle in the perpendicular 
magnetic film 6 big and rough. Moreover, since the distance of the magnetic head and the soft magnetism substrate film 
4 at the time of record playback becomes large, the resolution of a regenerative signal falls and noise figure deteriorates, 
it is not desirable. Since the crystal stacking tendency of the perpendicular magnetic film 6 will deteriorate and record 
reproducing characteristics will deteriorate if too thin, as for the orientation control film 5, it is desirable to form so that 
thickness may be set to 2nm or more. 

[0018] The perpendicular magnetic film 6 is a magnetic film in which the easy axis mainly carried out orientation 
perpendicularly to the substrate, and it is desirable to use Co alloy for this perpendicular magnetic film 6. A CoCrPt 
alloy and a CoPt alloy can be illustrated as a Co alloy. Moreover, the alloy which added at least one sort of elements 
chosen as these alloys from Ta, Zr, Nb, Cu, Re, Ru, V, nickel, Mn, germanium, Si, B, O, N, etc. can be used. Moreover, 
rare-earth-elements alloys, such as the material which takes amorphous structure, for example, a TbFeCo system alloy 
etc., can also be used for the perpendicular magnetic film 6. The perpendicular magnetic film 6 can also be made into 
monolayer structure uniform in the thickness direction, and can also be made into the multilayer structure which carried 
out the laminating of the layer which consists of transition metals (Co, Co alloy), and the layer which consists of noble 
metals (Pt, Pd, etc.). Co can also be used for a transition-metals layer and Co alloys, such as a CoCrPt system alloy and 
a CoPt system alloy, can also be used for it. 

[0019] Although what is necessary is just to optimize suitably with the playback output made into the purpose, since 
problems, such as aggravation of noise figure and a fall of resolution, tend to arise in being too thick in the case of 
which [ of a monolayer structured type and a multilayer-structure mold ], it is suitable for the thickness of the 
perpendicular magnetic film 6 to set thickness to lOOnm or less (preferably 3-100nm). Moreover, as for the reverse 
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magnetic-domain nucleation magnetic field (- Hn) of the perpendicular magnetic film 4, it is desirable to carry out to 
more than 0 (Oe). Heat fluctuation resistance falls that a reverse magnetic-domain nucleation magnetic field (- Hn) is 
under the above-mentioned range. A reverse magnetic-domain nucleation magnetic field (- Hn) is the process in_which 
an external magnetic field is decreased from the condition with which magnetization was saturated, and is a numeric 
value expressed with the distance (Oe) from the point (for example, location shown with Sign b in drawing 2 ) that an 
external magnetic field is set to 0 to the point (for example, location shown with Sign c in drawin g 2 ) that 
magnetization percentage reduction becomes large suddenly in a hysteresis curve (MH curve). In addition, a reverse 
magnetic-domain nucleation magnetic field (- Hn) takes a positive value, when the point that magnetization percentage 
reduction becomes large suddenly is in the field to which an external magnetic field serves as negative, and when this 
point is in reverse to the field to which an external magnetic field serves as positive, it takes a negative value. 
[0020] A protective coat 7 is for preventing damage on the surface of data medium, when the magnetic head contacts 
data medium, and securing the lubricating properties between the magnetic head and data medium, and can use a well- 
known material conventionally while it prevents the corrosion of the perpendicular magnetic film 6. For example, what 
makes a principal component the single presentation of C, Si02, and Zr02 or these, and contains other elements is 
usable. As for the thickness of a protective coat 7, it is desirable to consider as the range of 1-1 Onm. 
[0021] Well-known lubricant, such as a perfluoro polyether, fluorination alcohol, and a fluorination carboxylic acid, can 
be used for lubricating film 8. The class and thickness can be suitably set up according to the property of the protective 
coat used or lubricant. 

[0022] In order to manufacture magnetic-recording data medium of the above-mentioned configuration, on the substrate 
1 shown in drawing 1 , the substrate film 2 within a field, the hard magnetism film 3 within a field, and the soft 
magnetism substrate film 4 are formed by a spatter etc., oxidation treatment is performed to the surface of this soft 
magnetism substrate film 4 if needed, and, subsequently the orientation control film 5, the perpendicular magnetic film 
6, and a protective coat 7 are formed by a spatter etc. one by one. Subsequently, lubricating film 8 is formed with a DIP 
coating method, a spin coat method, etc. When performing oxidation treatment to the surface of the soft magnetism 
substrate film 4, the method of putting the soft magnetism substrate film 4 to oxygen content gas, after forming the soft 
magnetism substrate film 4, and the method of introducing oxygen into process gas, in case the portion near the surface 
of the soft magnetism substrate film 4 is formed can be taken. Crystal grain of the orientation control film 5 which 
suppresses the magnetic fluctuation of the surface of the soft magnetism substrate film 4, and is formed on the soft 
magnetism substrate film 4 of scaling of this soft magnetism substrate film 4 can be made detailed, and the 
improvement effect of noise figure can be acquired. Moreover, by the oxidation portion (oxidizing zone) of the soft 
magnetism substrate film 4 surface, it can suppress that the staining substance from the soft magnetism substrate film 4 
moves to the data-medium surface, and generating of the corrosion on the surface of data medium can be prevented. 
[0023] The spatter using the carbon target as the formation method of a protective coat 7, and a CVD method and the 
ion beam method can be used. Since the protective coat 7 with a very high degree of hardness can be formed when using 
a CVD method and the ion beam method, compared with the protective coat formed of the spatter, it becomes possible 
to make it thin sharply. Therefore, the spacing loss at the time of record playback can be made small, and record 
playback of high density can be performed. 

[0024] By magnetic-recording data medium of this operation gestalt, since the substrate film 2 within a field and the 
hard magnetism film 3 within a field are formed between the nonmagnetic substrate 1 and the soft magnetism substrate 
film 4, magnetic switched connection can be made to be able to form between the hard magnetism film 3 within a field, 
and the soft magnetism substrate film 4, and the magnetization direction of the soft magnetism substrate film 4 can be 
compulsorily turned to the substrate radial. For this reason, in the soft magnetism substrate film 4, a magnetic domain is 
made not to be formed, and spike noise generating can be prevented. 

[0025] For this magnetic-recording data medium, the hard magnetism film 3 within a field is a CoCrPtX system alloy 
(X). Since one sort chosen from from among B, Ta, Cu, Zr, Nb, Re, nickel, Mn, germanium, Si, O, and N or two sorts or 
more are included While making good the crystal stacking tendency of the field inboard in the hard magnetism film 3 
within a field compared with elegance conventionally which has the hard magnetism film which consists of a SmCo 
alloy, detailed-ization of a magnetic particle can be attained. For this reason, noise generating which considers the hard 
magnetism film 3 within a field as a cause can be suppressed low. Moreover, since the substrate film 2 within a field 
was formed, while raising further the crystal stacking tendency of the field inboard of the hard magnetism film 3 within 
a field, a magnetic particle can be further made detailed. For this reason, a noise can be reduced further. Therefore, even 
when the soft magnetism substrate film 4 is formed thinly, the increment in a noise can be suppressed. Therefore, by 
thin-film-izing the soft magnetism substrate film 4, productive efficiency can be raised and the noise figure which was 
moreover excellent can be obtained. 
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[0026] Moreover, according to the above-mentioned manufacture method, since the substrate film 2 within a field and 
the hard magnetism film 3 within a field are formed between the nonmagnetic substrate 1 and the soft magnetism 
substrate film 4, the noise which considers the hard magnetism film 3 within a field as a cause can be stopped. 
Therefore, by thin-film-izing the soft magnetism substrate film 4, productive efficiency can be raised and the noise 
figure which was moreover excellent can be obtained. 

[0027] Drawin g 3 shows the 2nd operation gestalt of magnetic-recording data medium of this invention. Magnetic- 
recording data medium shown here differs from magnetic-recording data medium shown in drawing 1 with the point 
that the seed film 9 is formed between the nonmagnetic substrate 1 and the substrate film 2 within a field. The seed film 
9 is for raising the crystal stacking tendency of the substrate film 2 within a field formed right above, and what uses one 
sort or two sorts or more in NiAl, FeAl, CoFe, CoZr, NiTi, AICo, AlRu, CoTi, and CrTa as a principal component can 
be used for it as the material. With this operation gestalt, by forming the seed film 9, the crystal stacking tendency of the 
substrate film 2 within a field and the hard magnetism film 3 within a field can be raised, and a data-medium noise can 
be stopped still lower. 

[0028] Drawing 4 shows the 3rd operation gestalt of magnetic-recording data medium of this invention. Magnetic- 
recording data medium shown here differs from magnetic-recording data medium shown in drawing 1 with the point 
that the interlayer 10 within a field is formed between the substrate film 2 within a field, and the hard magnetism film 3 
within a field. The interlayer 1 0 within a field is for raising the crystal stacking tendency of the hard magnetism film 3 
within a field, and nonmagnetic Co alloy can be used for it as the material. The alloy which added to Co one sort or two 
sorts or more of elements chosen from Cr, Ta, Zr, Nb, Cu, Re, Ru, nickel, Mn, germanium, Si, O, N, and B as this Co 
alloy can be used. It is desirable to use a CoCr alloy even especially in inside. As for the thickness of the interlayer 10 
within a field, it is desirable to be referred to as l-20nm. With this operation gestalt, by forming the interlayer 10 within 
a field, a stacking tendency can be raised in the hard magnetism film 3 within a field, and magnetic properties, such as 
the coercive force He in the hard magnetism film 3 within a field, can be raised. 

[0029] Drawin g 5 shows the 4th operation gestalt of magnetic-recording data medium of this invention. By magnetic- 
recording data medium shown here, it differs from magnetic-recording data medium shown in drawing 1 with the point 
that the orientation control substrate film 1 1 is formed between the soft magnetism substrate film 4 and the orientation 
control film 5. The orientation control substrate film 1 1 is for raising the crystal stacking tendency of the orientation 
control film 5, and it is desirable to use what makes B-2 structure as the material. As this material, what uses one sort or 
two sorts or more of alloys as a principal component among NiAl, FeAl, CoFe, CoZr, NiTi, AICo, AlRu, and CoTi can 
be used. Moreover, the material which added elements, such as Cr, Mo, Si, Mn, W, Nb, Ti, Zr, B, O, and N, can also be 
used for these alloys. As for the thickness of the orientation control substrate film 1 1, it is desirable to be referred to as 
30nm or less. If this thickness crosses the above-mentioned range, the distance of the perpendicular magnetic film 6 and 
the soft magnetism substrate film 4 will become large, resolution will fall, and noise figure will deteriorate. As for the 
thickness of the orientation control substrate film 1 1, it is desirable to be referred to as 0.1 nm or more. With this 
operation gestalt, by forming the orientation control substrate film 1 1, the stacking tendency of the orientation control 
film 5 and the perpendicular magnetic film 6 can be raised, and magnetic properties, such as coercive force He, can be 
raised in the perpendicular magnetic film 6. 

[0030] Drawing 6 shows the 5th operation gestalt of magnetic-recording data medium of this invention. By magnetic- 
recording data medium shown here, it differs from magnetic-recording data medium shown in drawin g 1 with the point 
that the nonmagnetic interlayer 12 is formed between the orientation control film 5 and the perpendicular magnetic film 
6. The nonmagnetic interlayer 12 is for raising the crystal stacking tendency of the perpendicular magnetic film 6, and 
nonmagnetic Co alloy can be used for it as the material. The alloy which added to Co one sort or two sorts or more of 
elements chosen from Cr, Ta, Zr, Nb, Cu, Re, Ru, nickel, Mn, germanium, Si, O, N, and B as this Co alloy can be used. 
It is desirable to use a CoCr alloy even especially in inside. Since resolution will fall and noise figure will get worse 
when the distance of the perpendicular magnetic film 6 and the soft magnetism substrate film 4 becomes large if too 
thick, as for the nonmagnetic interlayer 12, it is desirable to be referred to as 20nm or less, and it is more desirable to be 
referred to as lOnm or less. With this operation gestalt, by forming the nonmagnetic interlayer 12, the stacking tendency 
of the perpendicular magnetic film 6 can be raised, and magnetic properties, such as coercive force He, can be raised. 
[0031] D rawin g 7 shows the 6th operation gestalt of magnetic-recording data medium of this invention. By magnetic- 
recording data medium shown here, it differs from magnetic-recording data medium shown in drawing 1 with the point 
that the magnetization stability film 13 is formed between the perpendicular magnetic film 6 and the protective coat 7. 
What was illustrated as a material of the magnetization stability film 13 as a material which can be used for the soft 
magnetism substrate film 4 can be used. As for the coercive force He of the magnetization stability film 13, it is 
desirable to carry out to below 200 (Oe) (preferably below 50 (Oe)). As for the saturation magnetic flux density Bs of 
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the magnetization stability film 13, it is desirable to carry out to more than 0.4T (T or more [ Preferably 1 ]). moreover, 
saturation-magnetic-flux-density thickness product Bs-t of the magnetization stability film 13 is 7.2 or less T-nm — it is 
desirable. If this Bs-t crosses the above-mentioned range, a playback output will decline. 

[0032] The magnetization stability film 13 can be considered as the configuration in which the component has oxidized 
partially or completely in the surface. That is, in the surface (field by the side of a protective coat 7 or the perpendicular 
magnetic film 6) of the magnetization stability film 13, and its near (field of the depth predetermined [ the surface to ]), 
it can consider as the configuration in which the component oxidized partially or on the whole. 
[0033] With this operation gestalt, fluctuation of the magnetization in the surface of the perpendicular magnetic film 6 
can be suppressed by forming the magnetization stability film 13. For this reason, leakage flux stops influencing of 
fluctuation, and a playback output increases. Moreover, by forming the magnetization stability film 13, magnetization of 
the perpendicular direction of the perpendicular magnetic film 6 and magnetization of the field inboard of the soft 
magnetism substrate film 4 and the magnetization stability film 13 come to form a closed circuit. Since magnetization of 
the perpendicular magnetic film 6 is more firmly fixed perpendicularly by this operation, heat fluctuation resistance 
improves according to it. Moreover, since the magnetic fluctuation of the surface of the magnetization stability film 13 
can be suppressed when considering as the configuration in which the surface of the magnetization stability film 13 
oxidized, the noise resulting from this magnetic fluctuation can be reduced, and the record reproducing characteristics of 
magnetic-recording data medium can be improved. 

[0034] Drawing 8 is the cross-section block diagram showing an example of the magnetic recorder and reproducing 
device concerning this invention. The magnetic recorder and reproducing device shown in this drawing is equipped with 
the data-medium mechanical component 21 which carries out the rotation drive of magnetic-recording data medium 20 
and this magnetic-recording data medium 20 of the above-mentioned configuration, the magnetic head 22 which 
performs informational record playback to magnetic-recording data medium 20, the head mechanical component 23 
which makes the magnetic head 22 drive, and the record regenerative-signal processor 24. The record regenerative- 
signal system 24 processes the inputted data, a record signal can be sent to the magnetic head 22, or can process the 
regenerative signal from the magnetic head 22, and can output data now. 

[0035] As the magnetic head 22, it is desirable to use a single magnetic pole arm head. Drawing 9 shows an example of 
a single magnetic pole arm head, and the outline configuration of the single magnetic pole arm head 22 is carried out 
from the magnetic pole 25 and the coil 26. A magnetic pole 25 is formed in the shape of [ which has the main pole 27 
with narrow width of face, and the broad auxiliary magnetic pole 28 ] a side view abbreviation KO character, and the 
main pole 27 can generate the magnetic field impressed to the perpendicular magnetic film 6 at the time of record, and it 
can detect now the magnetic flux from the perpendicular magnetic film 6 at the time of playback. 
[0036] In case record to magnetic-recording data medium 20 is performed using the single magnetic pole arm head 22, 
the magnetic flux emitted from the tip of the main pole 27 makes the perpendicular magnetic film 6 magnetize in the 
perpendicular direction to a substrate 1. Under the present circumstances, since the soft magnetism substrate film 4 is 
formed in magnetic-recording data medium 20, the magnetic flux from the main pole 27 of the single magnetic pole arm 
head 22 is led to the auxiliary magnetic pole 28 through the perpendicular magnetic film 6 and the soft magnetism 
substrate film 4, and forms a closed magnetic circuit. By forming this closed magnetic circuit between the single 
magnetic pole arm head 22 and magnetic-recording data medium 20, record playback of the increase of the 
effectiveness of receipts and payments of magnetic flux and high density is attained. Moreover, in this invention, the 
compound-die thin film magnetic-recording arm head which equipped with the huge magnetic-reluctance (GMR) 
element, the things, for example, the playback section, other than a single magnetic pole arm head, can also be used as 
the magnetic head. 

[0037] Since magnetic-recording data medium 20 is considered as the configuration which formed the substrate film 2 
within a field, and the hard magnetism film 3 within a field between the nonmagnetic substrate 1 and the soft magnetism 
substrate film 4, the magnetic recorder and reproducing device of this operation gestalt can stop the noise which 
considers the hard magnetism film 3 within a field as a cause. Therefore, by thin-film-izing the soft magnetism substrate 
film 4, productive efficiency can be raised and the noise figure which was moreover excellent can be obtained. 
Therefore, record playback of high density is attained. 
[0038] 

[Example] Hereafter, an example is shown and the operation effect of this invention is clarified. 
The glass substrate [ finishing / washing ] 1 (made in Ohara, outer diameter of 2.5 inches) is held in the membrane 
formation chamber of DC magnetron sputtering equipment (product C-3010 made from Anelva). (Example 1) After 
exhausting the inside of a membrane formation chamber until it becomes a 1x10 to 5 Pa ultimate vacuum, The seed film 
9 (50nm in thickness) which consists of 50nickel50aluminum on this glass substrate 1, The substrate film 2 (15nm in 
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thickness) within a field which consists of 94Cr(s)6Mo, the hard magnetism film 3 (50nm in thickness) within a field 
which consists of 61Co22Crl2Pt5B, and the soft magnetism substrate film 4 (150nm in thickness) which consists of 
92Co4Ta4Zr were formed. It checked that Bs of the soft magnetism substrate film 4 was 1.3T as a result of the 
measurement using an oscillating-type magnetic-properties measuring device (VSM). When the static magnetism 
property of the soft magnetism substrate film 4 was measured using the Kerr effect measuring device, the 4570(Oe) 
reverse magnetic-domain nucleation magnetic field (- Hn) of coercive force was 750 (Oe). At the time of the above- 
mentioned membrane formation, gas pressure was set as 0.5Pa, using an argon as process gas. Moreover, the 
temperature conditions at the time of membrane formation were made into 200 degrees C. Subsequently, the protective 
coat 7 which consists of carbon using a CVD method was formed. Subsequently, the lubricating film 8 which consists of 
a perfluoro polyether with a DIP coating method was formed, and magnetic-recording data medium was obtained (see 
the table 1). In addition, in the publication of the above-mentioned charge of an alloy, aAbB shows a(at%) A-b(at%) B. 
For example, 61Co(es)22Crl2Pt5B means 61at%Co-22at%Cr-12at%Pt-5at%B (Co content 61at% and Cr content 
22at% and Pt content 12at% and B content 5at%). 

[0039] (Example 1 of a comparison) According to the example 1, magnetic-recording data medium was produced 
except using what is shown in a table 1 as a material of the hard magnetism film 3 within a field (see the table 1). 
[0040] (Example 2 of a comparison) According to the example 1, magnetic-recording data medium was produced 
except using what is shown in a table 1 as a material of the substrate film 2 within a field (see the table 1). 
[0041] (Example 3 of a comparison) The seed film 9 and the substrate film 2 within a field were not formed, but 
magnetic-recording data medium was produced according to the example 1 except using SmCo for the hard magnetism 
film 3 within a field (see the table 1). 

[0042] (Example 4 of a comparison) According to the example 1, magnetic-recording data medium was produced 
except not forming the seed film 9, the substrate film 2 within a field, and the hard magnetism film 3 within a field (see 
the table 1). 

[0043] (Example 2) According to the example 1, magnetic-recording data medium was produced except having formed 
the orientation control substrate film 1 1 (8nm in thickness) which consists of 50nickel50aluminum, the orientation 
control film 5 (lOnm in thickness) which consists of Ru, and the perpendicular magnetic film 6 (25nm in thickness) 
which consists of a 65Col7Crl6Pt2B on the soft magnetism substrate film 4 (see the table 2). The diameter of average 
crystal grain in the perpendicular magnetic film 6 was 9nm as a result of the observation using a transmission electron 
microscope (TEM). 

[0044] (Example 5 of a comparison) According to the example 2, magnetic-recording data medium was produced 
except using what is shown in a table 2 as a material of the hard magnetism film 3 within a field (see the table 2). 
[0045] (Example 6 of a comparison) According to the example 2, magnetic-recording data medium was produced 
except using what is shown in a table 2 as a material of the substrate film 2 within a field (see the table 2). 
[0046] (Example 7 of a comparison) The seed film 9 and the substrate film 2 within a field were not formed, but 
magnetic-recording data medium was produced according to the example 2 except using SmCo for the hard magnetism 
film 3 within a field (see the table 2). 

[0047] (Example 8 of a comparison) According to the example 2, magnetic-recording data medium was produced 
except not forming the seed film 9, the substrate film 2 within a field, and the hard magnetism film 3 within a field (see 
the table 2). 

[0048] (Examples 3-14) According to the example 1, magnetic-recording data medium was produced except using for 
the hard magnetism film 3 within a field the material shown in a table 3 (see the table 3). 
[0049] (Examples 15 and 16) According to the example 1, magnetic-recording data medium was produced except 
carrying out as the magnetization recovery factor of the soft magnetism substrate film 4 is shown in a table 4 (see the 
table 4). 

[0050] (Examples 17 and 18) According to the example 1, magnetic-recording data medium was produced except 
carrying out as coercive force square shape ratio S* of the hard magnetism film 3 within a field is shown in a table 5 
(see the table 5). 

[0051] (Examples 19-28) According to the example 2, magnetic-recording data medium was produced except carrying 
out as the material and thickness of the soft magnetism substrate film 4 are shown in a table 6 (see the table 6). 
[0052] (Examples 29-40) According to the example 2, magnetic-recording data medium was produced except carrying 
out as the material and thickness of the orientation control substrate film 1 1 and the orientation control film 5 are shown 
in a table 7 (see the table 7). 

[0053] (Examples 41-49) According to the example 2, magnetic-recording data medium was produced except carrying 
out as the material and thickness of the perpendicular magnetic film 6 are shown in a table 8 (see the table 8). 
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[0054] (Examples 50-53) By putting the surface of the soft magnetism substrate film 4 to oxygen content gas (exposure 
gas), magnetic-recording data medium was produced according to the example 2 except performing oxidation treatment 
on the soft magnetism substrate film 4. As exposure gas, pure oxygen (100%O2) or oxygen argon mixed gas (mixing 
ratio: 50vol%O2-50vol%Ar) was used. The thickness of the oxidizing zone formed in the surface of the soft magnetism 
substrate film 4 of the configuration and the above-mentioned exposure of this magnetic-recording data medium is 
shown in a table 9. 

[0055] (Example 54) When forming the soft magnetism substrate film 4, according to the example 2, magnetic- 
recording data medium was produced except using Ar (100%) and subsequently using oxygen argon mixed gas (mixing 
ratio: 10vol%O2-90vol%Ar) as process gas (membrane formation gas). Of use of oxygen argon mixed gas, the 
oxidizing zone was formed near the surface of the soft magnetism substrate film 4. ITie thickness of this oxidizing zone 
is collectively shown in a table 9. 

[0056] (Examples 55-62) The nonmagnetic interlayer 12 was formed and magnetic-recording data medium was 
produced according to the example 2 except carrying out as the material and thickness of this nonmagnetic interlayer 12 
are shown in a table 10 (see the table 10). 

[0057] (Examples 63-67) The magnetization stability film 13 was formed and magnetic-recording data medium was 
produced according to the example 2 except carrying out as the material and thickness of this magnetization stability 
film 1 3 are shown in a table 1 1 (see the table 11). 

[0058] (Examples 68-70) By changing the temperature conditions at the time of forming the hard magnetism film 3 
within a field, magnetic-recording data medium was produced according to the example 1 except changing the coercive 
force of the hard magnetism film 3 within a field (see the table 12). 

[0059] The magnetic properties of each magnetic-recording data medium were measured using the oscillating-type 
magnetic-properties measuring device (VSM), the read/write analyzer RWA1632 made from GUZIK, and spin stand 
S1701MP. A measurement result is shown in tables 1-12. After evaluation of heat fluctuation resistance heated the 
substrate at 70 degrees C and wrote in in track-recording-density 50kFCI, it computed the decreasing rate (%/decade) of 
the output to the playback output 1 second after after writing based on x(So-S)100/(Sox3). In this formula, So shows the 
playback output at the time of after [ signal record ] 1 -second progress to magnetic-recording data medium, and S shows 
a playback output 1000 seconds after. 
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*i 


*2 


*3 


92Co4Ta4Zr 


150 


1.3 


NiAl 


8 


Ru 


10 


60Co40Cr 


2 


*4 


-6.8 


0. 57 


££50957 


*i 


*2 


*3 


92Co4Ta4Zr 


150 


1.3 


NiAl 


8 


Ru 


10 


50Co40Cr 


18 


*4 


-6.7 


0.52 


££50958 


*i 


*2 


*3 


92Co4Ta4Zr 


150 


1.3 


NiAl 


8 


Ru 


10 


S0Co40Cr 


25 


*4 


-6.5 


0.52 


££50959 


*i 


*2 


»3 


92Co4Ta4Zr 


150 


1.3 


NiAl 


8 


Ru 


10 


55Co35Cr10Mn 


5 


*4 


-6.9 


0.56 


£650960 


*i 


*2 


*3 


92Co4Ta4Zr 


150 


1.3 


NiAl 


8 


Ru 


10 


52Co33Cr10Pt5B 


5 


*4 


-7.0 


0.55 


£850961 


*i 


*2 


*3 


92Co4Ta4Zr 


150 


1.3 


NiAl 


8 


Ru 


10 


55Co45Ru 


5 


*4 


-6.9 


0.58 


£550962 


*i 


*2 


*3 


92Co4Ta4Zr 


150 


1.3 


NiAl 


8 


Ru 


10 


60Co30Cr5Ta5B 


5 


*4 


-6.9 


0.54 



*1:S/-KM : 50Ni50AI.JfS50nm 
*2:SF*TFI&@ : 94Cr6Mo. ©_15n* 
*3:®rt£f$tl6§ : 61Co22Cr12Pt5B, ®S50nm 
*4:____K : 65Co17Cr 16Pt2B, ©S25nm 



[0070] 

[A table 11] 





v-y 
m 


®F*9 
TJfe 
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ttS 


SMBtTF 


-jam 
m 


[ 

Bs 

(T) 


Elq)$! 

tm 


0 

■ 


sua 


1 

i 

m 


mm. 
mat 
m 




I 

9 
S 


fmm 

10-X 


£«tt 

&a 

(UV) 


arrets 

(X/de 
-cade) 


££5092 


*i 


*2 


*3 


92Co4Ta4Zr 


150 


1.3 


NiAl 


8 


Ru 


10 


*4 






-6.3 


2180 


0.65 


££50963 


*i 


*2 


*3 


92Co4Ta4Zr 


150 


1.3 


NiAl 


8 


Ru 


10 


*4 


92Co4Ta4Zr 


3.6 


-6.7 


2870 


0.45 


££50964 


*i 


»2 


*3 


92Cc4Ta4Zr 


150 


1.3 


NiAl 


8 


Ru 


10 


*4 


92Co4Ta4Zr 


7.0 


-6.2 


2350 


0.53 


££50965 


*i 


*2 


*3 


92Co4Ta4Zr 


150 


1.3 


NiAl 


8 


Ru 


10 


*4 


92Co4Ta4Zr 


9.6 


-5.7 


1780 


0.74 


££50966 


*i 


*2 


*3 


92Co4Ta4Zr 


150 


1.3 


NiAl 


8 


Ru 


10 


*4 


85Fe15Zr 


3.6 


-6.4 


2660 


0. 52 


££50367 


*i 


*2 


«3 


92Co4Ta4Zr 


150 


1.3 


NiAl 


8 


Ru 


10 


*4 


89Co4Zr7Nb 


3.6 


-6.5 


2720 


0.51 


tV.-j- KI 


«:5I 


)Ni50Al.g_50rw (JlScD^ffl 


3tn m) 



*2:BP3Tte® : 94Cr6Mo, H615nm 
*3:_rt«_t_l : 61Co22Cr12Pt58.g_50ra 
*4:S__t4H : 65Co17Cr 16Pt2B, g525nm 
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[0071] 
A table 121 







i 

& 

s 


gjp* 


3 

& 

S 


ffiPWHS 


ML 
S 


s 

(Oe) 




£ 

& 


(RmsmV) 


JUT 49 
MX 




NiAl 


50 


CrMo 


15 


Co22Cr12Pt5B 


50 


3050 


92Co4Ta4Zr 


150 


0. 0345 


«L 


33ffi0iJ68 


NiAl 


50 


CrMo 


15 


Co22Cr12Pt5B 


50 


920 


92Co4Ta4Zr 


150 


0.0451 






NiAl 


50 


CrMo 


15 


Co22Cr12Pt5B 


50 


1150 


92Co4Ta4Zr 


150 


0.0385 






NiAl 


50 


CrMo 


15 


Co22Cr12Pt5B 


50 


2100 


92Co4Ta4Zr 


150 


0. 0355 





[0072] A table 1 and a table 2 show that the noise figure which was excellent in the hard magnetism film compared with 
the example of a comparison which used CoPt and SmCo was obtained in the example which formed the hard 
magnetism film 3 within a field which consists of CoCrPtB between the nonmagnetic substrate 1 and the soft 
magnetism substrate film 4. Moreover, in the example which used Cr alloy for the substrate film 2, it turns out that the 
noise figure which was excellent in the substrate film compared with the example of a comparison which used V was 
obtained. By making the saturation magnetization Ms of the hard magnetism film 3 within a field into the range under of 
600 (memu/cm3) more than 200 (memu/cm3), and making thickness of the hard magnetism film 3 within a field into the 
range of lOnm or more and less than lOOnm from a table 3, shows that noise reduction was attained. From a table 4, by 
making the magnetization recovery factor of the soft magnetism substrate film 4 or more into 0.85 shows that noise 
reduction was attained. From a table 5, by making coercive force square shape ratio S* of the hard magnetism film 3 
within a field or more into 0.6 shows that noise reduction was attained. From a table 6, by making saturation magnetic 
flux density Bs of the soft magnetism substrate film 4 more than IT (T or more [ Especially 1.4 ]) shows that record 
reproducing characteristics were able to be raised. Moreover, by forming the soft magnetism substrate film 4 thickly, 
and making Bs-t into 50 or more T-nm shows that especially excellent record reproducing characteristics were acquired. 
A table 7 shows that outstanding record reproducing characteristics were acquired, when the material shown in a table 7 
is used for the orientation control film 5. A table 8 shows that outstanding record reproducing characteristics were 
acquired, when the material shown in a table 8 is used for the perpendicular magnetic film 6. A table 9 shows that 
outstanding record reproducing characteristics were acquired by oxidation of the soft magnetism substrate film 4. From 
a table 10, by forming the nonmagnetic interlayer 12 shows that the result of having excelled in respect of record 
reproducing characteristics and a heat fluctuation property was obtained. From a table 1 1, by forming the magnetization 
stability film 13 shows that the result of having excelled in respect of record reproducing characteristics and a heat 
fluctuation property was obtained. From a table 12, by carrying out coercive force of the hard magnetism film 3 within a 
field to more than 1000 (Oe) shows that magnetic-recording data medium excellent in record reproducing characteristics 
was obtained. Moreover, by carrying out coercive force to more than 2000 (Oe) shows that the result of having excelled 
further was obtained. 
[0073] 

[Effect of the Invention] If it is in magnetic-recording data medium of this invention as explained above Between a 
nonmagnetic substrate and a soft magnetism substrate film, the substrate film within a field and the hard magnetism film 
within a field with which the easy axis mainly turned to field inboard are formed. The substrate film within a field It is 
what consists of Cr or a Cr alloy. The hard magnetism film within a field Since a CoCrPtX system alloy (one sort or two 
sorts or more as which X is chosen from from among B, Ta, Cu, Zr, Nb, Re, nickel, Mn, germanium, Si, O, and N) is 
included, the noise which considers the hard magnetism film within a field as a cause can be stopped. Therefore, even 
when a soft magnetism substrate film is formed thinly, the increment in a noise can be suppressed. Therefore, by thin- 
film-izing a soft magnetism substrate film, productive efficiency can be raised and the noise figure which was moreover 
excellent can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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